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MCUIIOM YITDOREHHH ero Ko liCc .NYyKiDiH. ]
YCcTpoiicTBO COAEPRHT flOAYNO u-~aNnry (nw)
1 c pansanbHbHrM OTBEpCTHAMHM 2 H pac—
nonoxetinste 8 nonoctu I 3 natpybka
yaopst 9. llo KoHuaM URNIIHAPHUECKHX
yyaetk B [Tl 3 pajMemeHd HHXHHA XeCT—
Ko cpAszannnii ¢ [ | B BepxHuR yanu
ynnacsiemta (YY) 4, ¢ xoropuMit XecTKO
coeanuens ynopt 9, NMoa I'M 3 pasmemeHa
nopunpywman ronoska 14, c xoropoh xe-
CTKO CBA3aM HUXHKI xonex MU 1. Heoxwuui
YY 4 ycravomsiek Ha Cpe3HOM 3/ieMeHTe
wa i 1. [Mog pagHanbHLRGt OTBEPCTHAMH
2 M0 1 siMeeTr B CBOEl MONOCTH nepe~
KpLMBAaTENs MOTOKA B BHAe cpe3Hoit 3a-
raymku 10 ¢ dukcatopom. lipu nopaue
XHOKOCTH BO BHyTpeHwowo monocTs [Tl 3

Hao6perenne OTHOCHTCA X TexXHHke
_Nom3IeMHOro PeMOHTAa CXBaxHM, 3 HMEeHHOo
K YCTPOIICTBAM IR BOCCTaHOBJEHHA rep-
METH33IMHK obCagHbX KOMOHH HedTAHLIX,
BOMAHLX M ra3oBbX CKBAMHH,

‘ llens n3o6perenHna — MOBHMEHHE H3I~
nexsiocTH padorn ycrpoficTea 3a cuer

npenotnpameﬂux JaxHHIBANHA YIIOPOB

B ONacTHpe NpH OAHOBPEMEeHHOM YNpo—

mMeHHH ero KOHCTPYKIpH, ]

Ha ¢ur. ) usobpaxeH rodppHpoOBaAHHLINA
ANacTHPL C LHIHHAPHYECKHMH KOoHLe-
BLO1 YWacTKaMM; Ha QHr, 2 — paspe3s
A-A na ¢ur. 1; na ¢ur. 3 - paspes
B~-B ma ¢ir. 1; ua ¢ur. 4 - ycrpofiereo
B cb6ope ¢ mnacrupeM, obuuA BHA; Ha
dur. 5 - nonoxexwe MIACTHPA nocne
rHAPaBMYecKoro so3geAcTBHA Ha nna-
cTupb; Ha dur. 6 - rvo xe,nocne cpe-~
33 HHAMEro Y3712 YINOTHeMuA; Ha ¢ur,.7 -

. TO xe, npH ero xanuéposxe gOpHHPYIO—~
mefi ronosKkofi B HayaNbHLUT NEpHOR; HA
dur. 8 - nonoxenne nmepexpusarens no-
TOKA B MOMEHT PAaCHHDPEHHA IUIACTHDA
THAPADTHYECKHM Bo3fielCTBHEM] Ha
éur. 9 - To xe, nocne ero cpesa, pas-
pes. .

YetpoficTBO COCTOMT M3 FMIONON WTAaH-
™ 1 ¢ pagnanbisMH OTBEpCTHAMH 2,
pacnofioxeHHsMHM BHYTPH rodpHpPOBaHHOrO
nnactups ), y3nos 4 ynaoTuewna, 3a~
KpeisieliHsix Ha nono#t mranre 1 B KoHne-
BbIX ULUIHAPHYECKHX YacTaX rodpHpoBak-—

coanaerca na l)JleHllQ, obecnenitpamuee
pacasipedue n npixatie [l 3 no nonHoro
XOHTaKTa ero rodpHpoBaHNOR UACTH K
aryTpenneit ctenxe o6CagHON KONOHHLI,
lepMeTH3aiMA BlHyTpeunelt non cta IM 3
o6ecneunsaerca YY 4. B MOMEHT KpHTH-
yecKoro mamyieHua HixHiil YY 4 onycka=-
erca no Il 1, OgHoBpeMenHo npH He-~
3NAYHTENLHOM YBEJHYEHHH [aBNEMHA, cpe—
aaeTca QuxcaTtop 3arnymkd ‘10, xoropan
nagaet B pacuupemiyo nosocrs NI 1.

Ha pacCnonOXeHHYw B HeR OrpaHuyHTeNb~
Hyl0 xpecToBHHy. Ocpofoxmaercsa KaHasn
JUIA nepesaun XHAKOCTH B ronosky 14,
PasMemenHsit B HeR o6paTHefl knanau 15
npu.coananuu NAaBEHHA 3aKPHBaeTCA.

9 un.

2

HOroO MJIACTHPA 3 H COCTOANMX M3 KOAb—
eBbX 373CTHYHLX BTYJA0K 5, uameol-
pa3mx MamxeT 6, orpanwuntens 7 u.
Cpes3Horo orpaHHunresa 8, .pasMemernbx
BHe rodpPHPOBAHNOro nnactupa 3 3a ys-—
namu 4 ynnorueHua, npodHnbHLX KoHyC=
HLX YNopos 9, pacnonoxeHHHX Ha nepe-
xX0AaxX OT rodpHPOBAHHOA X WHAHHAPH~
Yyecxofl NOBEpPXHOCTH NaacTupr 3 ¢ ofec—.
neyeHHeM HENOQBMXHOro MOMNOXEHHA Mia~
CTHPA NPH CNycKe B CKBAXHHY H co3ga—
HHA YCOBMA ANA PasMemeHHs YrUloTHH-
TeNbHHX 3/1eMEHTOB Bhlle YyHOpPOB B UH~
NHHAPHYECKHX HAaCTAX ‘MIacTupA, nepe—
KpuBaTesia MOTOXa B BAfe cpe3Hofi 3a-
raymku 10 ¢ $uxcartopom 11, yctTaHop~-:
neux B nonoft mrasre | nog ee pa-
AHANTBHLMH OTBEPCTHAMH, OrpaHHYHTENb™
HOR KpeCTOBHMH IZ,'pacnonoerHoﬁ B
pacmpeunoft nosiocts 13 mrauru 1, pgop-
HHpYWIeH ruapaBAHYeckod rosnobxu 14,
JaKpennieHHoOR Ha HHXHEM KoHlue nono#
wraHru 1, # o6paTHoro knamaua 15,
pa3MemeHHOro » rMaApaBAHyecKoR pop-
uupywmefi . ronosxe 14,

YerpolficTBo CNYyCKaeTCAa Ha HacocHo—~
KoMnpeccopHsx Tpy6ax 16 x mecty t7
nedexra ofBcanHoft TpyGu 18.

YcTpoficTro paboTaer caepyoupid o6-
pa3oM.

llocne cmycka yerpoiicTBa » cGope
C nnacTepeM H3a HACOCHO-KOMApeccop-
ux TpySax 16 » cXxpaxuHy x mectv 17 .




3

n-dexra 8 o6cannod konouse 16 no o~
n ¢ omraHre | uepea panuansbusie oT-
BL; CTHR 2 BO BHYTPEHHIWOK NoiocTh mia-
cTupA 3 nonaot XHAKOCTL H co3pawT
ruapanauueckoe AasnelMe, obGecnewubas
pmee pacmHpeHHe M NpHXaTHe NIacTHpA
AO MOMHOTO KOHTAKTAa ero ro¢pnpoaaunon
YacTH X nnytpeuueﬂ creHxe OGcanuof
TONOHHH,

FepMeTH3IaUMA BHYTPEHMEd NOMOCTH
WIACTHPA NPH COIRAHHM RaBIeHHAa obec—
nmeyHpaeTrcsa %a cuer yanqn'6 yioTHe-

HHA, P3CNOJIOKEHHHX no KOHU3AM fUI3CTH™ )

PR B IBUTHHAPHYECKHX HACTAX. Mpuuem
NepBOHAYANILHO TEPMETHIAWHA obecne-
<HBaeTCA wameoOpasnedst -Manxerar b,

a npH pocTe NaBleHHA HagexHOCTh rep~
HM2THIAUHH JONOIHKTENBHO nOoBbmAeTcH
20aCTHUHHMHA BTYAXaMH 5, KoTopue non
Bosneﬂc‘rs;leu RaBIeHHR, nepeMenancsh
COBMECTHO € Yameobpa3jHbMH MaHxeTaMH
B oceBOoM Hanpamneuus no mrasre 1,
CXHMMANTCH, a B PaaManbHOM HaNpaBAEHH
N0 pHaMeTPY YBENHYHBANTCA, MPOTHO KOH-
* TAKTHPYA C LHIAHHAPHYECKOR MoBepXHO—
CThbi0 MACTHPA C ofHoBpeMEeHHLIM ero
pacmspeHseM NpH pocre JIABIEHHA HO
KPHTHUECKOro MoMeHTa, B MOMEHT HacTy~
IesHt KPATHIECKOoro {pacuerHoro)
RABMEHHA CPE3aeTCA OrpaHHuHTens (man-
6a) 8 u wxmui ysen 4 ynnoTHeHua ne-~
pememaerca mo nonodi mraure sxus. Oa~
HOBpeMeHHO MpH HeanaunrenbhoM (pac—
YeTHOM) YBEJISYEHMH JABJICHHR Cpesaer—:
ca duxcarop 11 nepexpuBaTesd nNOoToXa
cpeanoft. saraymxu 10, xoropasa manaer
B pacmHpeHHY® nonocts 13 Ha orpasu—
QHTENnBHY KpecToBHHy 12, ocBobSompaan
KaHan IR fepenaud XMAKOCTH B rMapas—
SM"ecKy0 AOpHHpYwomyw ronosxy 14, 00-
paTHuil xnanaH 15 nNpH Co3gaHMH Aamne~
HHMA B nopnupynmen ronosKe 3axpripaer—
ca. . ' '
[lpogecc pa3BanblUOBKH IMIKHAPHUYEC—
KMX KOHIOB MNACTHPA ¥ KAIHOPOBKH NoO
Baefl ero HHEe OCYmMECTBNACTCAHA nyreM
DPOTATHBAHHA MOA AABNEHHEM THAPaB~
nudecxoft mopHupywnell ro1oBKof NpH
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“

nogbeMe HacOCHO-KoOMApPCCCOpHsX TPYO

HA NOBEepPXHOCTH, Tax XaxK uiostag wtan-
ra | wMeeT pagmanminie orsepctiina 2 ¢
BLXOAOM XHAKOCTH B CKBaxiiHy, To nog—
nepxatine Heo0xonnMoro gab/ieHHR P ycT-
pOﬁCTBe pH pa3pBansbilosxe KOHUOB H
xanuGpopxe nnacTupa obecneyHsaercs

’
33 cyer YypellHYeHHR MNpOH3IBORHTENIbHO~

10

15

CTH Hacoca.

Kanu6poBXy MIacCTHPA MOXHO NOBTO-
PATbH MHOTOKPATHLRMH npoxofxarMt THAPaB-
nMyecxofl nopHHUpywmefi TONOBKH, MpPH
3TOM CNYCK rOJIOBKH B HCXofHOEe moso—
xXeHHe ocymecTBAAETCA 623 HIGHLITOYHOTO
AABNEHHA XMIKOCTH B CHCTEME,

flocne OXKOHUYAHHA Mponecca ycTaHOB™
KH NAacTHpA H3IONTOuHOE.AaBsIeHHe B

, CHCTeHe cHrMaeTcn H ycrpodcTBo nom~

20

25

35

40

HMMaETCR Ha NMOBEpXHOCTH, NpH 3TOM
CJ/IKB XHAKOCTH HI TPYG OcymeCTMﬂeTCR
yepe3 pagManbHhie OTBEPGTHA 2 ycTpofi—
CTBa. S -

'
dopMyna nusobpereHHA

YcTpOACTBO ANA YCTAHOBKH TUIACTHPA
p ofcagHoR TpybGe, cofepxamee nonyw
WTaHry € PagHanbHLMK OTBEPCTHAMH,
rodpHpOBaHHNA MIACTHPS C UHAHRAPH~
YeCKHMH Y4aCTKaMH 110 XOHUAM .NnA pas—
MemeHHA BepxHero, XecTKo CBASaHHOTO
¢ nONoR BTaHTOR, M HMXHEro yanop
yINoTHEeHHsl, P3acnosioxeHHue B NOMOCTH
ARACTHPA YROPH, XeCTKO CBA3aHHHE C -

yanam ynsoTHEHHA, H pa3MemesHyw mop

nnacTHpeM AO‘PHHDW fajoBKy, O T~
nHuUYawmeecC 8 TeM, uTO, c ne~

1Y MOBLIEHHA H3OexXHOCTH PatoTH yCT—

poilcTBa 3a CueT npeRoTPpameHHs Ia=
KAHHHBAHHMA YNOpPOB B IwWIacTHpe MApH OR~
HOBPSMEHHOM YINDOMEeHHH €50 KOHCTPYK™ -.
UHH, HOKHBR y3en yuloTHeHHR YCTaHOP=
NleR Ha cpe3HOM 3INeMenTe 13 nonoft
WTaHre, nocfefHas XeCcTKO CPA33aHA HHK~
HUM KOHUOM C RopHupywmel rosgosxkoft u
nMeeT B cpoeft NnonocTH nog PanMaNbHA-
MH OTBepPCTHIMI nepexpuBaTeNnb NOTOKA,
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[state seal] ~ Union of Soviet Socialist (19 SU (11) 1432190 Al
Republics -

USSR State Committee (51)4E21B 29/10
on Inventions and Discoveries

SPECIFICATION
OF INVENTOR'S CERTIFICATE

(21) 4105299/22-03 (54) A DEVICE FOR PLACING A
(22) August 4, 1986 PATCH IN A CASING

(46) October 23, 1988, Bulletin No. 39 (57) The invention relates to well

(71) All-Union Scientific-Research servicing technology and is designed to

Institute of Well Casing and Drilling Muds  restore leaktight sealing of casing in oil,
(72) V. A. Yurev and V. G. Nikitchenko water, and gas wells. The aim is to

(53) 622.248 (088.8) improve the reliability of operation of the

(56) USSR Inventor's Certificate No. device by preventing jamming of shaped

388650, cl. E 21 B 43/10 (1976). conical stops 9 in corrugated patch 3
USSR Inventor's Certificate No. while at the same time

976020, cl. E 21 B 29/10 (1981).

[vertically along right margin]
19SU 111432190 A1l

[see original Russian for figure]

Fig. 4



simplifying its design. The device contains
a hollow rod 1 with radial holes 2 and
stops 9, the stops being disposed in the
cavity of sleeve corrugated patch 3. At the
ends of the cylindrical portions of
corrugated patch 3 are disposed a lower
packing assembly 4, that is rigidly
connected with hollow rod 1, and an
upper packing assembly 4, where stops 9
are nigidly connected with packing
assemblies 4. Under corrugated patch 3 is
disposed coring head 14, with which the
lower end of hollow rod 1 is rigidly
connected. Lower packing assembly 4 is
mounted on a shear member on hollow
rod 1. Under radial holes 2, hollow rod 1
in its cavity has a flow shutoff assembly in
the form of a shear blind flange 10 with
locking device. When fluid is delivered
into the inner cavity of corrugated

patch 3,

1432190

pressure is created, ensuring expansion
and squeezing of corrugated patch 3 until
its corrugated part makes complete
contact against the inner wall of the
casing. Leaktight sealing of the inner
cavity of corrugated patch 3 is provided
by packing assemblies 4. At the critical
pressure, lower packing assembly 4 drops
along hollow rod 1. At the same time,
with a slight increase in pressure, the
locking device of blind flange 10 is
sheared off, and the flange falls into the
widened cavity of hollow rod 1 to the
limit stop cross member disposed in it.
The channel for transfer of fluid to head
14 is unblocked. Check valve 15
disposed therein is closed when the
pressure is created. 9 drawings.

1

The invention relates to well servicing technology, and specifically to devices for
restoring leaktight sealing of casing in oil, water, and gas wells.
- The aim of the invention is to improve the reliability of operation of the device by

preventing jamming of the stops in the patch while at the same time simplifying its design.

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a
sectional view of the A—A section in Fig. 1; Fig. 3 shows a sectional view of the B—B
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the
. lower packing assembly has sheared off;, Fig. 7 shows the same, during its sizing by the coring
head in the initial period; Fig. 8 shows the position of the flow shutoff at the time the patch is
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is
sheared off.

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts
of corrugated
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on
patch 3, in order to ensure that the patch remains in a fixed position during lowering into the
well and to create conditions for disposition of the packing elements above the stops in the
cylindrical parts of the patch, a flow shutoff assembly in the form of shear blind flange 10 with
locking device 11, mounted in hollow rod 1 under its radial holes, limit stop cross member 12
that is disposed in the widened cavity 13 of rod 1, hydraulic coring head 14 that js secured to
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head
14, ' : _
The device is lowered on tubing 16 to the location 17 of the defect in casing 18.
The device operates as follows. ‘
A After the device, assembled with the patch, is lowered on tubing 16 into the well to the
location 17 . P '
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of
the patch until its corrugated part makes complete contact against the inner wall of the casing.

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts, In this case,
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure
move together with the cups in the axial direction along rod 1, are compressed, and expand in
the radial direction along the diameter, making tight contact with the cylindrical surface of the
patch with its simultaneous expansion as the pressure increases up to the critical value. At the
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and
lower packing assembly 4 moves downward along the hollow rod. At the same time, with a
slight (calculated) increase in pressure, locking device 11 of the flow shutoff assembly, shear
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14.
When pressure is created in the coring head, check valve 15 is closed.

The process of expanding the cylindrical ends of the patch and sizing the patch along
its entire length is carried out by pulling the hydraulic coring head through under pressure as
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into
the well, maintenance of the necessary pressure in the device while expanding the ends and
sizing the patch is ensured by increasirig pump output.

Sizing of the patch may be repeated by multiple passes of the hydraulic coring head,
where lowering of the head into the initial position is accomplished without excess pressure of
the fluid in the system.

' After the process of patch placement is finished, the excess pressure in the system is
released and the device is lifted to the surface, where the fluid is drained from the pipes
through radial holes 2 of the device.

Claim

A device for placing a patch in casing, containing a hollow rod with radial holes, a-.
corrugated patch with cylindrical portions at the ends for disposition of an upper packing
assembly that is rigidly connected with the hollow rod and a lower packing assembly, supports
that are disposed in the cavity of the patch and are rigidly connected with the packing
assemblies, and a coring head that is disposed under the patch, distinguished by the fact that,
with the aim of improving the reliability of operation of the device by preventing jamming of
the supports in the patch while simultaneously simplifying its design, the lower packing
assembly is mounted on a shear member on the hollow rod, the latter is rigidly connected by
the lower end with the coring head and has a flow shutoff assembly in its cavity, under the
radial holes.
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[see Russian original for figure]
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Fig. 1
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[see Russian original for figure] [see Russian original for figure)
A—A B—B
Fig. 2 Fig. 3
" [see Russian original for figure]

Fig. 5
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[see Russian original for figure] [see Russian origjnal for figure)

Fig. 6 -Fig. 7
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[see Russian original for figure] [see Russian original for figure]

Fig. 8 Fig. 9
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